Hulless barley contains more digestible nutrients than do whole barleys due to a lower content of indigestible fibre, but also contains a higher concentration of β-glucans. The chemical composition and apparent metabolisable energy (AME) of five cultivars (3, 7, 12,(15)(16)(17)(18)(19)(20)(21)(22)(23)(24)(25)(26)(27)(28)(29)(30)(31) of hulless barley were determined with adult Leghorn cockerels using a precision-feeding method. Cultivars KC-31 and 15 had the highest (121 g/kg) and lowest (87 g/kg) levels of crude protein, respectively. The AME n for the five cultivars was 13.91, 12.20, 12.88, 13.23 and 10.95 MJ/kg DM, respectively. The true metabolisable energy corrected for nitrogen of the above cultivars was 14.37, 12.66, 13.34, 13.69 and 11.41 MJ/kg DM, respectively. Cultivar 3 contained the highest AME and TME levels, and differences between cultivars were significant. In general hulless barley can be used as a source of energy in poultry diets. _______________________________________________________________________________________ Keywords: Hulless barley cultivars, apparent metabolisable energy, true metabolisable energy, poultry # Corresponding author. E-mail: m.rezaei@umz.ac.ir Hulless barley is a comparatively new crop for inclusion in poultry diets in Iran. It can be used successfully in broiler and laying hen diets (Classen et al., 1985; Newman & Newman, 1988) . Hulless barley is high in metabolisable energy, fat (similar to hulled barley), protein and lysine, and low in fibre. It usually contains a higher concentration of β-glucans than ordinary barley (Boros et al., 1996) . By adding a suitable enzyme to digest the β-glucans it can substitute whole maize in broiler diets without any adverse effects on the birds (Rotter et al., 1990; Bedford, 1995) . Scott et al. (1998) reported that the apparent metabolisable energy (AME) content of hulless barley cultivars measured on broiler chickens was lower than that of whole barley, but increased substantially with the supplementation of β-glucanase. Rotter et al. (1990) reported that the substitution of wheat by 750 g hulless barley/kg feed in a broiler chick diet did not have a significant effect on the metabolisable energy content of the diet or the body weight and feed conversion ratio of the birds. The aim of the present investigation was to determine the metabolisable energy content of five cultivars of hulless barley using adult Leghorn cockerels.
Hulless barley is a comparatively new crop for inclusion in poultry diets in Iran. It can be used successfully in broiler and laying hen diets (Classen et al., 1985; Newman & Newman, 1988) . Hulless barley is high in metabolisable energy, fat (similar to hulled barley), protein and lysine, and low in fibre. It usually contains a higher concentration of β-glucans than ordinary barley (Boros et al., 1996) . By adding a suitable enzyme to digest the β-glucans it can substitute whole maize in broiler diets without any adverse effects on the birds (Rotter et al., 1990; Bedford, 1995) . Scott et al. (1998) reported that the apparent metabolisable energy (AME) content of hulless barley cultivars measured on broiler chickens was lower than that of whole barley, but increased substantially with the supplementation of β-glucanase. Rotter et al. (1990) reported that the substitution of wheat by 750 g hulless barley/kg feed in a broiler chick diet did not have a significant effect on the metabolisable energy content of the diet or the body weight and feed conversion ratio of the birds. The aim of the present investigation was to determine the metabolisable energy content of five cultivars of hulless barley using adult Leghorn cockerels.
This experiment was carried out in the summer of 2006 at the Poultry Centre of the Animal Research Institute, Karj, Iran. The crude protein and gross energy content of five cultivars (3, 7, 12, (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) of hulless barley were measured (AOAC, 1990) . These new cultivars have been cultivated recently in some areas of Iran. These cultivars were selected to establish if they differ in nutritive value. The metabolisable energy content was determined using the precision-feeding method of Sibbald (1986) . Twenty-four cockerels drawn from a large population were used for this investigation. These cockerels were housed individually in metabolism cages in a temperature-controlled room with 14 h of light per day. The temperature and relative humidity were kept at 24 °C and 60%, respectively. Each cage was fitted with an individual feeder and nipple drinker. An aluminium tray was placed underneath each cage to allow excreta to be collected. Before the onset of the experiment, feed was withheld from the birds for 24 h to ensure that no dietary residues remain in their digestive tracts. The experimental period lasted 72 h and excreta were collected during the final 48 h. An additional four cockerels were given no feed and served as negative controls to provide a measure of endogenous energy loss (EEL). The test birds received 35 g ground hulless barley of each cultivar. The excreta were collected during the 48 h after feeding, were weighed and frozen. For analyses the frozen samples were placed in an oven and dried at 90 ° C for 16 h. Samples of the ground hulless barley and the excreta were analysed for gross energy using an adiabatic bomb calorimeter. Nitrogen content was (AOAC, 1990) . Total intake of gross energy, excreta energy and excreta endogenous nitrogen were measured for each bird. The experiment was conducted on the basis of a completely randomized design with five treatments and four replicates in each treatment, using the General Linear Model (GLM) procedure of SAS software (SAS, 1998) . The Duncan's multiple range test was applied to test whether there were significant differences between treatments (Steel & Torrie, 1980) . Level of significance was chosen as P <0.05. The results of the experiment are shown in Tables 1 and 2 . These results show that cultivars KC-31 had the highest (121 g /kg DM) and cultivar 15 the lowest (87 g /kg DM) concentrations of crude protein.
For AME n there were significant differences among cultivars (P <0.05). Cultivar 3 had the highest and cultivar KC-31 the lowest AME n contents. For TME n there were significant differences among cultivars, similar to those in AME n (P <0.05). Means with different superscripts in each row are significantly different at P <0.05. These results are not in agreement with the results obtained in other experiments (Rotter et al, 1990) . Scott et al. (1998) reported a value of 12.1 MJ/kg DM for AME n in hulless barley of Canadian origin and found a 14% increase after β-glucanase supplementation. Bekta et al. (2006) reported that the ME n content of unsupplemented and enzyme (β-glucanase) supplemented hulless barley cv. Rastik in broiler chickens was 10.8 and 13.1 MJ/kg, respectively. In the present study the metabolisable energy values of some of the cultivars tested were similar to values obtained in other studies only after the supplementation of β-glucanase. These differences may be due to conditions of cultivation and variations among cultivars. Due to high concentrations of soluble non-starch polysaccharides (NSP) in barley and rye the proportions of AME n to GE are 0.6 to 0.65. The soluble NSP content of hulless barley was reported to be 40-50 g/kg DM (Henry, 1987) . By increasing the soluble NSP concentration in diets, the viscosity of digesta increases and the passage rate decreases, hence the loss of energy increases (Bedford, 1995; Gracia et al., 2000) . Chesson (2001) showed that β-glucanase readily cleaved some bonds within β-glucans, resulting in a mixture of glucooligosaccharides with lower viscoelastic properties, positively affecting digestion and absorption
